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TEMPORAL VARIATIONS IN METAL CONTENTS IN SELECTED WATERS 
AT THE SOUTH BAY SITE 
1. INTRODUCTION 
Boojum Research initially requested that simulations (using WATEQ and NETPATH) 
be applied to the analyses of July and August 1994 samples from various sources 
around the Mill site (WHS, BRC, PRC, PRS, MPO, BR13, C13), for comparison with 
the results of similar simulations applied to the analyses of July and August 1992 
samples from the same sources. The prime objective of this exercise would have been 
to elucidate the effects of the various ditches constructed at the site. No simulations 
have been performed, however, because the analyses representing the July and 
August 1994 samples from these sources are incomplete, missing all major ions. 
Available analyses for samples collected from a number of selected points at the South 
Bay site, between October 1986 and September 1994, have been plotted to determine 
where heavy-metal concentrations are increasing or decreasing with time. In the 
graphs, the lines representing [Cu] and [Zn] are drawn heavy to make recognition 
easier. 
It has been assumed that the analyses are representative for the chemical composition 
of the various sources at the time of sample collection. If additional analyses exist for 
the locations represented by these graphs, incorporation of such analyses should 
probably be considered. 
It should be kept in mind that the detection limits for the heavy metals were apparently 
set at 1.0 or 0.1 mglL, rather than 0.01 mglL or lower, for some of the pre-1994 
analyses. Thus some of the graphs may give the erroneous impression of very low 
metal concentrations during the early 1990’s. 
II. RESULTS 
A. 
1. Piezometer M38 
Mill Site to Boomerang Lake 
Shows decreases in the values for [All, [Cu], and [Zn], and a possible increasing 
trend for [Mn]. This may reflect depletion of the metals available from the former 
storage location, or the effect of the NN ditch. High detection limits for metals 
in samples collected in March and July 1992 leave some uncertainty. 
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2. Warehouse Seep (WHS) 
Shows increases in the values for [All, [Cu], and [Fe], but no clear trend for [Mn] 
and [Zn]. Some seasonal variations. 
3. Backfill Raise Cap (BRC) 
Shows increases in the values for [All and [Fe], and decreases in the values for 
[Cu], [Mn], and [Zn]. Seasonal variations are stronger than in WHS. 
Drainage Ditch (BR4 and BR2.5) 
The 1994 analyses for location BR2.5 show increases in the values for all metals 
compared to samples collected from location BR4 in 1992. Apparent seasonal 
variation is strongest in [Fe]. 
4. 
5. Mill Pond Outlfow (MPO) 
Metal concentrations show seasonal variations in both 1992 and 1994, but they 
were overall lower in 1994. 
6. Boomerang Lake Oufflow (BI) 
Shows increases in the concentrations of all five metals, more than an order of 
magnitude from 1990 to 1992, somewhat smaller increases from 1992 to 1994. 
All metal concentrations, with the exception of Cu, were well above 1 mglL in 
1994. Small seasonal variations. 
7. Confederation Lake Inflow (CI) 
Seasonal variations are stronger than in at site BI .  The 1994 values (above 1 
mglL for Zn and Mn) are somewhat lower than those for the same months in 
1992. There is some uncertainty regarding [All and [Cu], due to the higher 
detection limits used for the 1992 samples. 
B. 
1. Piezometer M I8  
Mill Site to Confederation Lake 
The 1994 values for all five metals appear to be lower than those for pre-1992 
samples; 1994 values for [Mn] and [Zn] are lower than the August 1992 values; 
some uncertainty regarding [All, [Cu], and [Fe] is due to higher detection limits 
for earlier 1992 samples. 
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2. Seeps (BR13, 13B and 13C) 
Strong seasonal variations occurred in all five metal concentrations, primarily due 
to varying degrees of dilution with time. Overall the 1994 values for all metals 
are lower than the 1992 values. This may well reflect the effect of the drainage 
ditches. 
3. Portal Raise Cap (PRC) 
Shows some seasonal variations. Overall, the 1994 values for all metals are 
higher than the 1992 values. 
4. Portal Raise Seep (PRS) 
Strong seasonal variations occurred in 1992, smaller variations in 1994. The 
1994 values for [Fe], [Mn], and [Zn] are higher than those for 1992; the 1994 
values for [All and [Cu] are within the ranges for these metals for 1992. In 1994 
the metal concentrations were higher in the PRS samples than in the PRC 
samples. 
5. Confederation Lake Shore (CS13) 
Metal concentrations show some seasonal variation for 1994, with a possible 
increasing trend for Mn and Zn. The 1994 values, all below 1.0 mglL, are 
apparently lower than those for 1992, but it should be established whether the 
samples for the two years were collected at the same site. 
C. Tailings to Confederation Lake 
1. Piezometer M54 
Some seasonal variations. Since 1989 there have been increases in [All, [Fe], 
and [Zn]; a decrease in [Cu]; and little change in [Mn]. 
cs54 
Some seasonal variation; the available record is too short to discern any long- 
term trend. After initial concentrations of Fe and Mn above 4 mglL in March 
1994, all metal concentrations were lower than 0.1 mglL in later 1994 samples. 
2. Piezometer M55 
Fairly strong seasonal variations. The record is too incomplete to discern any 
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trend. 
cs55 
Some seasonal variation; the available record is too short to discern any long- 
term trend, except for [Zn] which seems to be decreasing. All metal 
concentrations were lower than 0.25 mglL in 1994. 
3. Piezometer M56 
Fairly strong seasonal variations. No long-term trend discernible. 
CS56 
Some seasonal variation; the available record is too incomplete to discern any 
long-term trend. All metal concentrations were lower than 0.25 mglL in 1994. 
D. 
1. Decant Pond Oufflow (DPO) 
Tailings to Mud Lake and Confederation Lake 
Some seasonal variations. In 1994 all [Mn] and [Zn] values were lower than 
those in 1992. Trends for [All, [Cu] and [Fe] are uncertain, due to strong 
seasonal variations; 1992 data for these may be missing due to higher detection 
limits (1.0 or 0.1 mglL). 
Mud Lake Groundwater Seepage (ML27) 
The available record is too short to discern any trend. Most of the variations may 
be seasonal. On both sample dates, the bottom samples were considerably 
higher in metal content than the surface samples, reflecting discharge of metal- 
bearing groundwater through the bottom of Mud Lake. All Fe, Mn, and Zn 
concentrations were well above 5 mglL. 
2. 
3. Mud Lake Oufflow (ML18) 
Some seasonal variations (higher than average concentrations in March, 
followed by lower than average concentrations in April) except for [Zn] and [Cu]. 
The data for [Zn] suggest a long-term increase. After April 1994, all Fe, Mn,and 
Zn concentrations exceeded 5 mglL 
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4. 
111. 
1. 
2. 
3. 
4. 
Confederation Lake Inflow (C11) 
Some seasonal variations. The available record is too incomplete to discern any 
longer-term trend, due to higher detection limits in 1992. 
CONCLUSIONS and RECOMMENDATIONS 
If chemical analyses exist for additional 1990-1994 samples from the sources 
reviewed in this report, those analyses should be added to the appropriate 
source files, and included in future review. 
The detection limits used in the analytical procedures for future samples from the 
South Bay site should be the same as those used for the AugusVSeptember 
1994 samples. 
If any chemical simulation exercises are intended, major ions should be 
included in the analyses, which should cover the same parameters as the 
analyses for the AugusVSeptember 1994 samples 
If at all feasible, the sampling frequency used in 1994 should be used for future 
monitoring, to make it possible to separate longer-term trends from seasonal 
variations. 
Robert 0. van Everdingen 
5 April 1995 
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